philic cytoplasmic granules were seen (16%) (Fig. 2) . Small lymphocytes (12%) and neutrophils (25%) were also present. Thoracocentesis yielded fluid with 700 nucleated cells/µl and 3.2 g/dl of protein. The cell population was primarily macrophages, with a few small lymphocytes. Thoracic radiographs demonstrated severe ventral pulmonary consolidation and a soft tissue density displacing the ventral margin of the diaphragm cranially.
The presence of a modified transudate in both the peritoneal and thoracic cavities, the elevated gamma glutamyltransferase, and the bulging soft tissue density in the region of the cranioventral diaphragm were most consistent with hepatic disease. Neoplasia was suspected because of the severity of the weight loss, the mare's advanced age, the presence of morphologically atypical cells in the abdominal fluid, and the radiographic suggestion of an irregularly enlarged liver. The mare's deteriorating condition and poor prognosis prompted the owners to request euthanasia without further diagnostic procedures.
At necropsy examination, the liver and spleen were markedly enlarged. The liver was pale and friable, with numerous 1-6-mm white umbilicated foci widely distributed beneath the hepatic capsule. Mediastinal and abdominal lymph nodes were enlarged and mottled on cut surface. There were 2 gastric ulcers, each approximately 0.5 x 1.5 cm, located in the glandular portion of the stomach. The entire intestinal tract was congested. Three linear ulcerations were present in the cecal mucosa near the ileocecocolic junction.
Microscopically, the normal architecture of the mesenteric and hepatic lymph nodes was effaced by a diffuse infiltration of neoplastic lymphocytes. These lymphocytes were round to oval, with eccentric nuclei and moderately abundant basophilic cytoplasm; faint eosinophilic intracytoplasmic granules were noted on hematoxylin and eosin (HE)-stained sections. Phosphotungstic acid hematoxylin (PTAH)-stained sections revealed 3-20 dark intracytoplasmic granules in neoplastic lymphocytes, These granules did not stain with toluidine blue. Nuclear chromatin was condensed, and single nucleoli were prominent. Many atypical cells had multiple (2-5) nuclei. The spleen was similarly infiltrated with neoplastic lymphocytes. The liver was characterized by coalescing periportal fibrosis with moderate bile duct hyperplasia. Neoplastic lymphocytes were prominent in sinusoids surrounding hepatic portal areas. Similar atypical cells were scattered throughout pancreatic exocrine tissue, particularly around ducts, and focally throughout the interstitium of the kidney (Fig. 3) . The intestine had moderate to marked neoplastic lymphocytic infiltrates in the lamina propria and submucosa, with the colon most severely affected. Multifocal angiocentric neoplastic lymphoid aggregates were present in pulmonary parenchyma.
Ultrastructurally, LGLs in the lymph nodes ranged in size from 8 to 30 µm in diameter and had abundant cytoplasm. Nuclei were large and eccentrically placed and often contained single or double nucleoli. Nuclear chromatin was coarsely clumped and often marginated. Within the cytoplasm were numerous large membrane-bound uniformly electron-dense granules ranging in size from 0.5 to 1.5 µm (Fig. 4) .
The leukogram in this horse was similar to that found in the previously reported LGL tumor in a horse. 5 However, in the present horse 12% of white blood cells seen on peripheral blood smears were LGLs; whereas none were reported in the previous animal. Horses can have 2-6% LGLs in peripheral blood, with the percentage decreasing in animals over 5 years of age. 6 Neoplastic involvement of the liver, kidney, abdominal lymph node, intestine, and pancreas and intestinal ulcerations were present in both animals. The
LGLs from both the previous horse and this horse stained with PTAH and did not stain with toluidine blue. The most notable difference was the appearance of frequent multinucleated cells in the present horse. Unfortunately, this mare was euthanized before further characterization of the LGLs could be accomplished.
The biological behavior of large granular lymphoproliferative diseases in domestic animals is widely heterogenous. The disease has been characterized best in Fischer rats, 9 in which LGL leukemia is clinically aggressive and behaves like a true neoplastic proliferation. 9 Many of the cats with LGL proliferations were euthanized before the clinical course of the disease could be determined; 4 cats that were treated with prednisone or chemotherapeutic agents responded poorly. 11 In the 3 dogs diagnosed with lymphocytosis, 2 had a clinically progressive condition and 1 had a more chronic proliferative disease similar to that reported in many human cases. 10 Clinically, cats often have leukocytosis characterized by a neutrophilia. Lymphocytosis was not described; however in 4 cats, 20-40% of the peripheral blood lymphocytes were
LGLs. 11 Other clinical signs vary but have included vomiting, anorexia, lethargy, and weight loss, 4,11 All 3 dogs with LGL lymphocytosis had a peripheral lymphadenopathy and a leukocytosis characterized by a lymphocytosis. Variable numbers of circulating LGLs were seen in these dogs. Two of the dogs were neutropenic. 10 Necropsies have commonly shown intestinal tract and abdominal lymph node involvement in cats, 4,11 with other abdominal organs less consistently affected. The single dog necropsied had lymph node and splenic involvement. 10 The exact origin of LGLs remains controversial. 1,2,6-8 Natural killer (NK) cells are large lymphocytes with azurophilic granules. However, although virtually all NK cells are LGLs, it is not clear that all LGLs are NK cells. Studies in humans, rats, and horses 6, 7, 9, 11 have demonstrated the presence of more than 1 population of LGLs. Although some LGLs have panlymphocytic markers, other LGLs have staining characteristics and surface markers that suggest a more primitive cell, having characteristics of both monocytic and lymphocytic cells lines. 1,2,6 Uncertainty as to whether these cases represent true neoplastic conditions 2,7,8 or proliferations of a particular cell line, either as a result of disturbed immunorgulation 1, 7, 8 or exaggerated immune response, 1,7,8 has led to use of the general term lymphoproliferative disorders of granular lymphocytes in human medicine. 7, 8 In contrast to the relatively benign nature of LGL proliferations in humans, the horse in the previous report and the mare in the present report had disseminated aggressive disease with infiltration of multiple organs. However, these observations were made in the terminal stages of the disease. The multinucleated LGLs seen in this case have not been reported previously; whether they represent a different cell line having some monocytic characteristics is unknown. In humans, proliferations of LGLs of different cell lines has led to classifications based on lymphocyte markers and associated clinical syndromes. 1,7 Insufficient information is available at this time to utilize such classifications in domestic animals. Further studies using lymphocyte markers are needed to differentiate and characterize the conditions in animals and to improve the basis for prognostication and treatment of large granular lymphocyte neoplasias.
